This study investigated the effects of different types of multimedia glosses, namely text, picture, and text plus picture on online computerized L2 text comprehension and idiom learning of English university students. From a population of 141 volunteers based on their performance on a Standard English proficiency text (Nelson), 60 female university students were selected. Then, they were randomly assigned to 4 groups of 15, three gloss groups, subsequently exposed to the research treatment and one control group. Taking advantage of the results of the pilot study, some idioms of the computerized written texts were glossed and hyperlinked by a computer software program. When the students clicked on hyperlinked idioms, a new page appeared and showed the idiom with a definition in English (textual gloss group), a picture (pictorial gloss group), or a combination of both definition and picture (textual plus pictorial gloss group ).Participant in each experimental group read the text under one of the three mentioned conditions. Statistical analyses of the results reveal that 1) all multimedia gloss groups comprehended computerized L2 texts significantly better than the control group, 2). A significant difference between the multimedia gloss groups and the control group in the production of the target idiom items was found.
Introduction
The ability to learn language is among the greatest mental achievements of mankind (Hudson, 1980) . In spite of the vast amount of research by scholars on different, but related fields, they have not provided sufficient evidence concerning the nature of the procedures that this achievement relies on. Only in recent years have linguists and educators in various language-related fields been able to understand, to some extent, what language is and how it is learned as a second or foreign language and how it can be taught.
Many teachers believe that different teaching methods play important roles in the quality of learning, especially learning a second or foreign language. Language is composed of many different components each of which is important in learning language. Idioms and metaphoric expressions are important parts of Learning and understanding the second or foreign language. Gibbs (1992) believed that EFL learners can further comprehend texts that contain metaphorical and lexical meanings beyond the basic word level by developing a clear understanding of figurative language and idioms. But what is an idiom? And how can it be defined?
Literature Review
In every language one area that causes problem is idioms. But what exactly are idioms? Idioms are a part of what Moon (1992, p. 13) calls:" fixed expressions" which are arguably "the most difficult part of the vocabulary of a language for learners to acquire fully" (Moon, 1992, p.25) , however providing an exact definition of idiom is difficult.
In an attempt to define this term a look at Moon's (1992, p.14) divisions of "fixed expression" into three categories is necessary. The first category is "anomalous collocation" made up of combinations which are "different" either the from is grammatically ill (e.g., "through thick and thin" the adjectives "thick" and "thin" are used as nouns or in "at large" we have a collocation made up of a preposition and an adjective or one part of the collocation is fossilized within the collocation and never found outside (e.g. the word "after" in "from after" will never be used outside of this collocation (Moon, 1992) . The second category is: proverbs, slangs, quotations, catchphrases, gambits, and closed-set turns: institutionalized or conventionalized stretches of language which are almost always stored and produced holistically and can be decoded compositionally, word by word, but may be considered idiomatic because of a mismatch between their compositional values and their overall pragmatic function (Moon, 1992, p.14) .
An example of this is "half a loaf is better than none" (Moon, 1992) . This proverb is stored as a unit and can easily understood by knowing the literal meanings of all the words which are used idiomatically.
The third category is the "pure idiom" which Moon (1992) has named it frozen or fossilized metaphor. Interestingly, it is not the case that idioms are frozen or dead metaphors. Some of these metaphors are considered retrievable. An example "skate on thin ice"; one can understand that skating on thin ice is dangerous. So, this idiom means to be in a dangerous situation. Others are opaque because one cannot deduce that spilling the beans, for example, means revealing a secret. To understand and define idioms, we must first define multi-word-unit and then word combination.
Idiomatic expressions or idioms are a particularly interesting variant of Fes, because their meaning is partly or completely non-compositional.
Glossing
All kinds of explanatory comment added to a text to clarify its meaning to the reader are called glossing. The most common types of glosses are: textual, pictorial, and a combination of the two. A more detailed discussion of glossing will be presented in the review of literature section (see chapter 2), but the important questions are why glossing is useful, and what its advantages are. The following explanation may serve as a simple answer to these questions. Koren (1999) introduces glossing as the easiest way to understand the meanings of words as they appear in a context since it does not even demand the effort of searching and then choosing the appropriate meaning out of several possible ones, which is demanded by dictionary look-up.
A more complex form of glossing is 'multimedia'. According to Al-Seghayer (2001) , multimedia is the use of text, graphics, animation, picture, video, and sound to present information.
CALL Glosses
The value of hypertext glosses was established in an early study by Aust, Kelley, and Roby (1993) that compared the use of conventional paper and hypertext dictionaries on reading comprehension. Participants were 80 undergraduate Spanish learners who were assigned to four conditions: condition 1 (English translation paper dictionary), condition 2 (simplified Spanish paper dictionary), condition3 (English hypertext dictionary), condition 4 (simplified Spanish hypertext dictionary). All words in the 420-word reading passage were glossed with pop-up definitions in hypertext. The frequency of consulting glosses, study time, efficiency (consultations per minute) and reading comprehension were considered using tracking software to monitor students' use of glosses and a recall protocol to measure reading comprehension. Results revealed higher efficiency of hypertext glosses as students in the hypertext conditions (3 and 4) consulted more than twice as many definitions and read the passage in less time with no comprehension loss. Chun and Plass (1996) investigated the effect of multimedia annotations on the incidental vocabulary learning of 160 university German students. Using their computerized reading program, they conducted three studies, employing a within subjects design. The students used the same version of the program and worked with the program in a realistic L2 learning situation. Afterwards, the participants were tested on their incidental vocabulary learning and overall reading comprehension while being free to choose the available annotations. The results indicated that "the recall protocol for visual annotations (that is, words annotated with text and pictures, text and video) was higher than for words annotated with text alone" (p. 189). Davis (1989) found the value of conventional paper glosses on reading comprehension in a study with 71 French language learners in an American university. He used a 936 word story with 38 glosses in the text margin. Students were in one of three conditions: condition 1 (no gloss) read the story, wrote what they remembered and reread story; condition 2 (prior gloss) studied vocabulary, read story, wrote what they remembered and reread the text; gloss condition 3 (embedded gloss) read the story with vocabulary definitions embedded as glosses, wrote what they remembered and reread the story. All three groups wrote what they remembered for 15 minutes. Results found that students in condition 2 (prior gloss) and condition 3 (embedded gloss) recalled significantly more information than students in condition 1 (no gloss).
Non-CALL Glosses
The major problem and the main concern of this study is that checking the unknown idioms in a dictionary is really difficult. In the case of guessing or inferencing, it is also possible for the reader to make erroneous inferences for similar lexical forms or idioms. In fact, the problem arises from the point that even though there are several ways for presenting and introducing new idioms in a reading comprehension text, multimedia glossing (textual and/or pictorial) has not been appreciated, at least, in teaching reading and idioms at Iranian universities.
Some researchers report that students who are able to consult glosses before or during the reading process recalled more of the text than those without glossing aids (Davis, 1989; Jacobs, DuFon, & Hong, 1994) . However, this study tries to investigate the effects of different types of gloss (text, picture, and text+ picture) on computerized L2 text comprehension and idiom learning in order to have an empirical evidence of such an effect.
According to the stated problem, the following research questions have been addressed in this study: 1. Does exposure to any type of gloss (text, picture, and text plus picture) have a significant effect on L2 reader's comprehension of an online computerized reading text, as measured by a comprehension test? 2. Does exposure to any type of gloss (textual, pictorial, and textual plus pictorial) have a significant effect on L2
reader's learning of online computerized idiom, as measured by a production test? 3. Which type of gloss (text, picture, and text plus picture) has a more significant effect on L2 reader's comprehension of an online computerized reading text, as measured by a comprehension test? 4. Which type of gloss (textual, pictorial, and textual plus pictorial) has a more significant effect on L2 readers' learning of online computerized target idiom, as measured by a production test? Based on the questions cited above, this study aimed at testing the following null hypotheses: H1. Exposure to any type of gloss (text, picture, and text plus picture) does not have a significant effect on L2 readers' comprehension of an online computerized reading text, as measured by a comprehension test.
H2. Exposure to any type of gloss (textual, pictorial, and textual plus pictorial) does not have a significant effect on L2 readers' learning of online computerized idioms, as measured by a production test.
H3. None of the gloss types (text, picture, and text plus picture) have a more significant effect on L2 readers' comprehension of an online computerized reading text, as measured by a comprehension test.
H4. None of the gloss types (textual, pictorial, and textual plus pictorial) have a more significant effect on L2 readers' learning of online computerized idioms, as measured by a production test.
Research Methodology

Participants
A population of 141 female university students at Najafabad University participated at the time of the study. To assess their general language proficiency level, the standard proficiency test (Nelson, 2001 ) was administered. The Nelson test is a commercially developed package which is claimed to grade and place students reliably into appropriate levels. It was divided into two sections, reading comprehension and vocabulary consisted of 30 questions, which took about fifty five minutes for the participants to complete. (See Appendix A)
The students' performance on the Nelson test was analyzed to ensure that they were homogenous in terms of their proficiency level. Only the participants whose scores on this test fell between one standard deviation above and one standard deviation below the mean were selected. In other words, only 42.5% of the participants were qualified to be included in the study i.e., 60 out of 141 participants.
Instrument
In order to determine the general proficiency level of the participants and to screen them, reading and vocabulary sections of Nelson test (2001) , including 30 questions, were administered as a criterion to determine the examinee's level of proficiency. The individual scores on these two sections of Nelson were analyzed to ensure that they were of the same level of language proficiency. (See appendix A)
A list of idioms from Pocket English Idioms written by Sullivan (2007) was tried out by the selected individuals in the pilot study in order to underline all the unknown idioms. Only idioms underlined by more than half of the participants were selected to be glossed. Then, three appropriate passages were taken from internet. They have been reviewed by experts in language teaching and testing. It was also necessary to determine the readability of the three computerized reading passages the participants were to receive on the day of exposure to the research treatment. The readability level of each computerized reading passage was computed separately by Microsoft Office Word 2007. The results were 77.5, 88.4, and 78.8 respectively to match the readability of the passages to the students' proficiency levels. Based on the result of the pilot study, the passages were computerized, and some idioms of that computerized written passages were glossed, and hyperlinked by a computer software program called Power Point. The software included different slides that showed computerized reading passages with bold, and underlined idioms, the definition of the idiom, their pictures, and combinations of them (See Appendix B). The participants were given three printed paper reading passages taken from internet which have been reviewed by experts in language teaching and testing, and also the readability of three passages was computed by Microsoft Office Word 2007 and the results were 75, 84.3, and 75.1 respectively.
All groups were given an achievement comprehension test including multiple-choice comprehension questions in English, after completing the production test (see Appendix C). The reliability and validity of the comprehension tests were established. Some experts in language teaching and testing were asked to review the test, and there was a general agreement among them concerning the content validity of the test. The reliability of the test estimated by KR-21 formula was 0.82.
Procedure
Participants in the three gloss groups received instructions for each gloss conditions on the day of exposure to the research treatment. All groups received the texts via internet since the computerized texts were added to university computer site for online teaching of reading and idiom. Participants worked through the text at their own pace and they were tested individually. This way of teaching was an online process. Textual gloss group read the online computerized written passages having access to the definitions of the glossed idioms in English. Pictorial gloss group read the online computerized written passages with access to the pictures. Textual plus pictorial gloss group read the online computerized written passages with access to the pictures and the definitions of the glossed idioms. Control group read the online computerized written texts without having any access to the definitions or pictures of the glossed idioms.
During the sessions of instruction, the participants had access to online reading passages at university computer site. As it was mentioned earlier, the participants in each group worked through the passages under different conditions. The gloss groups could consult glosses by placing the mouse pointer over the colored boldface idioms. When the participants clicked on the hyperlinked idioms, a new page appeared and showed the idiom with a definition in English (textual gloss group), a picture (pictorial gloss group), or a combination of both (textual plus pictorial gloss group).
Control group read the online computerized written texts without having any access to glosses. After completion of the online reading task in different conditions, the teacher-researcher asked participants some questions orally in order to assess whether any of them comprehended the passages and learned the glossed idioms.
In the next session which was held after four days, three printed paper reading passages followed by the production and comprehension tests were administered to the participants. These three printed paper reading passages are different from the three main online computerized passages of the experiment. But, they included the same idioms that were glossed in the experimental passages and with the same appropriate readability level. Participants read the printed paper passages one by one. After reading each passage, they took a paper version of the production and comprehension tests including 6 questions in the same session. Every passage included 3 production questions, and 3 multiple-choice comprehension questions. The 9 annotated idioms in the three experimental computerized reading passages were the focus of production tasks. Each computerized passage included 3 annotated idioms, so each printed paper passage was followed by 3 questions.
Participants performed the production tests first so that the multiple choice comprehension tests would not provide additional exposure to the target idioms, enhancing their recall. The annotated idiom in the reading texts were the focus of the production tests. Participants were given sentences in English and they were asked to complete. They could refer back to the texts to help them find an appropriate idiom for each question.
Comprehension tests include multiple-choice comprehension questions in English. Participants were permitted to consult with the texts to help them answer the comprehension questions if they needed to. The multiple-choice comprehension questions dealing with overall comprehension of the texts by considering specific meaning of the idioms glossed in the experimental texts, aimed at measuring whether participants achieved a clear understanding of events happening in the texts. The participants answered the questions on the answer sheets which were distributed towards the end of the reading task.
Findings and Discussion
The raw scores of the 60 participants were compiled for data analyses. The means and standard deviations of the obtained scores on the production and comprehension tests were calculated. A series of matched t-test were performed on the means of the two tests. One-way ANOVA was applied to compare the means of the groups on reading comprehension and idiom learning. As table 4.1. indicates, the mean of the textual gloss group is 5.86 and the mean of the control group is 5.0. The difference between the means of the textual gloss group and control group represents that the participants in textual gloss group outperformed the control group on reading comprehension measures. A matched t-test was given to see if the difference is significant. The first null hypothesis is rejected because the observed t is greater than the critical t with 14 degree of freedom at the 0.05 level of significance. The level of significance is statistically significant. Table 4 .2. shows that the difference between the means of the pictorial gloss group and the control group and indicates that the participants in pictorial gloss group outperformed those of the control group on the reading comprehension test. A matched t-test was run to see if the difference is significant. The first null hypothesis is rejected because the significance level (.000) is smaller than the alpha level (0.05), and the difference between the means of two groups is meaningful. Therefore, exposure to picture gloss has a significant effect on L2 readers' comprehension of an online computerized reading text. According to Table 4 .3. it can be concluded that the amount of t-observed is significant at the probability level of p=.000, which is smaller than 0.05. As this table shows, the mix gloss group significantly outperformed the control group on reading comprehension measures. The first null hypothesis is rejected, since the significance level (.000) is smaller than the alpha level (0.05). It can be concluded that multimedia annotations have a beneficial effect on comprehension of L2 texts.
Production Test Results of Three Gloss Group and Control Group
To support or reject the second null hypothesis (i.e., Exposure to any type of gloss, text, picture, text plus picture does not have a significant effect on L2 readers' learning of online computerized target words as measured through a production test.), first the descriptive statistics of the participants' performance on the production test of both 'gloss group' (text, picture, and text plus picture) and 'control group' were calculated. Second, in order to compare the mean of each gloss group with that of control group on the production test, and to find out whether or not there is a meaningful difference between their means, a t-test was run. As the above table shows, the mean of the textual gloss group is 5.33 and the mean of control group is 3.3 .The differences between the means of the groups show that the participants in text gloss group performed better than those of control group in idiom learning measures. A matched t-test was run to see if the difference is significant. The second null hypothesis is rejected, since the significance level (.000) is smaller than the alpha level (0.05), and the difference between the means of two groups is statistically significant. As table 4.5. indicates, the difference between the means of two group is significant. The second null hypothesis is rejected, since the observed t is greater than the critical t with 14 degree of freedom at the 0.05 level of significant,. Based on the results presented in table 4.12, the level of significance is.000<0.05. Thus it can be concluded that a meaningful difference between the means of picture gloss and control group in L2 idiom learning exists. As table4.6. elucidates, there is a difference between the means of the two groups. This difference shows that the participants in combination gloss group outperformed those of the control group in idiom learning measures. A matched ttest was run to see if the difference is significant. The second null hypothesis is rejected, since the significance level (.000) is smaller than the alpha level (0.05), and the difference between the means of two groups is statistically significant. Therefore, being exposed to text plus picture gloss has a significant effect on L2 readers' learning of target idioms.
Comparison of comprehension Test Results of Three Gloss Groups
To confirm or reject the third null hypothesis (i.e., none of the gloss types, text, picture, text plus picture, have a more significant effect on L2 readers' comprehension of an online computerized reading text, as measured by a comprehension test.), first, the descriptive statistics of the participants' performance on the means and standard deviations of three gloss groups of reading comprehension test were computed. Second, One-way ANOVA was used to calculate the amount of variance between and within the gloss groups (text, picture, text plus picture). Third, Post hoc Scheffe test was run to determine whether the difference existing among group was significantly meaningful for text gloss, picture gloss, and mix gloss. Table 4 .7. represents that the standard deviation score of the participants are 2.11, 1.85, and 1.89 respectively and the mean of the three gloss groups, text, picture, and mix are 5.86, 5.9, and 6.0 respectively.. The minimum scores of the participants on reading comprehension test are 2.5, 3.5, 3.5, and the maximum scores are 8.0, 9.5, and 9.0 respectively. Table4.7. elucidates the descriptive statistics of the three gloss groups' achieved scores on text comprehension measures and the total comparison of the scores of the participants among the three gloss groups. The difference among the means of three gloss groups on reading comprehension test showed that the pictorial gloss group outperformed the textual gloss group and also it showed the combination gloss group outperformed all other groups (textual and pictorial) on this test.
One-way ANOVA as performed in the environment of the software SPSS 13 was used in order to analyze the data. In Table 4 .16, One-way ANOVA was run on comprehension scores to determine whether or not type of gloss had a significant effect on the reading comprehension. According to Table 4 .8., the third null hypothesis is confirmed, since the significant level (.981) is greater than the alpha level (0.05), it can be concluded that there are no significant differences among the three gloss groups (text, picture, and mix). The results of this study suggest that exposure to types of gloss in this study did not appear to have a differential effect on the learners' abilities to comprehend L2 texts. The Post hoc Scheffe test was administered to show if differences existing among gloss groups were significantly meaningful in comprehension L2 texts. The results of the post hoc test have been indicated in Table 4 .9. The level of significant for text gloss group and picture gloss group is .996>.o5. It means that there is no significant difference between these two gloss groups in reading comprehension test. The level of significance for text gloss group and mix gloss group is .980>.05. This means that no meaningful difference exists in the performance of the groups on text comprehension measures. Based on the results of the Post hoc test, the level of significance for picture gloss group and mix gloss group is .981>.05. Thus, it can be concluded that no significant difference exists between these two groups and also the results indicate that there is no meaningful differences among the three gloss types (text, picture, mix) for the reading comprehension test.
Comparison of Production Test Results of Three Gloss Groups
In order to support or reject the fourth null hypothesis (i.e., none of gloss types, text, picture, text plus picture, have a more significant effect on L2 readers' learning of online computerized target idioms as measured through a production test). First, the participants' performance of three gloss groups of production test through the descriptive statistics were calculated. Then, one-way ANOVA was administered for the achieved experimental data to determine whether or not the difference among the three gloss groups regarding producing target idioms was significant. Finally, Analysis of variance procedure was followed by Post hoc Scheffe test. This test was run to show level of significant differences among groups. Table 4 .10. elucidates the descriptive statistics of the three gloss groups' scores on the production test and the total comparison of the scores of the participants among the three gloss groups. The minimum scores of participants on the production test are 2.5, 3.0, 6.0 and the maximum scores are 9.0, 10.5, and 10.5 respectively. According to Table 4 .18, the mean of the three gloss groups, text, picture, text plus picture, are 5.35, 6.0, and 8.2 respectively. The standard deviation scores of participants are 1.79, 2.27, and 1.44 respectively. The difference between the means of the three gloss groups, text, picture, text plus picture, on production test show that the pictorial gloss group outperform the textual gloss group and the combination gloss group outperform the other groups (textual and pictorial) on the production test. In Table 4 .11. one-way ANOVA was computed on the production scores to determine whether the type of gloss had a significant effect on idiom learning. Based on the results obtained from ANOVA test in Table 11 , significant difference among participants' production measures in three gloss groups confirmed. In other words, therefore, the forth null hypothesis is rejected, since the significant level (.0.01) is smaller than the alpha level (0.05) and there are significant differences among the three gloss groups. ANOVA procedure was followed by Post hoc Scheffe test. This test was run to reveal the level of significant differences among the three gloss groups. The details of this post hoc test are presented in the following Table. The level of significance for text gloss group and picture gloss group is .589> .05, this shows that no significant difference between these two glossing conditions exists in production test. The level of significance for text gloss group and mix gloss group is .001< .05. It means that there is a meaningful difference in the performance of the groups in idiom gains. Based on Table 4 .12, the level of significance for picture gloss group and mix gloss group is .012< .05 meaning that there is a significant difference between these two groups in producing target words.
The results obtained from the Post hoc Scheffe test presented in Table 4 .12. show that the mix gloss group significantly outperformed all other groups on the production measures.
Considering the first research question, the results of the present study indicate that the participants exposed to multimedia glosses (textual, pictorial, textual plus pictorial) outperformed those who received no such instruction, and there was a significant difference in the performance of gloss groups and that of control group on the comprehension test. As far as reading comprehension is concerned, the three gloss groups significantly outperformed the control group even though no significant difference among experimental groups was detected. These findings are not surprising and are in tune with the previous findings that have shown reading comprehension to be affected by the inclusion of annotations. Glosses whether multimedia or traditional have had significant effect on the comprehension of a written text (Davis, 1989; Jacobs, DuFon, & Hong, 1994; Lomicka, 1998; Bowles, 2004; Mayer, 2005) .
According to Davis (1989) providing glosses when reading the text helped students recall significantly more of the reading passage than those with no glass. In addition, Lomicka (1998) concluded that multimedia annotations seemed to have a positive effect on the comprehension of a written text. She argued that her results were not significant due to the small number of the participants and that future research was needed to further investigate these issues.
This finding of the study supports the study conducted by Bowles (2004) , who employed think-a loud protocols and compared computerized glosses with the traditional ones in text comprehension measures. The results indicated that both experimental groups, multimedia and traditional gloss groups, had an advantage over the control group in reading comprehension. Along the same lines, in the present study, all groups exposed to glosses outperformed the control group and there was a meaningful difference between the performance of the participants in the gloss groups and those of the control group in comprehension of an online computerized passage.
Considering the second research question, which investigated the effect of types of gloss on production tasks, all groups exposed to glosses outperformed the control group in producing target idiom. Also a significant difference between the three gloss groups and the control group was found in the production task. These results contradict with the finding of the previous studies that have shown production of target idiom items not to be affected by the inclusion of annotations (Chun & Plass, 1996; Lomicka, 1998; Kost et al., 1999; Bowles, 2004) .
Idiom learning is higher when L2 readers have access to glosses. It can be concluded that providing different types of glosses is effective in the learning of target idioms. Along the same lines, the present study indicated that all multimedia gloss groups outperformed the control group and a meaningful difference existed between gloss groups and control group in producing target idioms.
In response to the third research question in which the effect of any types of glosses is investigated related to the computerized text comprehension, the picture gloss group outperformed the text gloss group and the combination gloss group outperformed all the other. In other words, comprehension of the text was better aided by visual and textual information as provided by combination glosses.
As proposed by Mayer (2001 Mayer ( , 2005 providing learners with both picture and text glosses so that they could process information through different channels allowed participants to better comprehend the text. Participants in the text only gloss group and picture only gloss group, but they did not significantly outperform each other. That is, there was no meaningful difference among gloss groups in reading comprehension. It seemed that any type of gloss (text, picture, text plus picture) in comparison with each other did not offer enough support to overall comprehension of the passage.
Finally, concerning the fourth research question in which the effect of type of gloss on the production task was investigated, the picture gloss group insignificantly outperformed the text gloss group but the combination gloss group significantly outperformed all the others. In other words, a meaningful difference existed in the production of target idioms. The results of this study suggested that a combination of textual and pictorial glosses was more beneficial to the learners in vocabulary learning, possibly due to the fact that they received two modes of input (Ellis, 1994) , namely verbal and visual.
The outcome of this research that text plus picture group significantly outperformed the text only and picture only gloss groups in producing target idioms, is interesting and clearly contrasts with the results of the third research question, in which no meaningful difference among any gloss groups (text, picture, text plus picture) in reading comprehension test was found. This seems to indicate that multimedia glosses had a different effect on reading comprehension and idiom learning. As it is mentioned above, it seems that the three gloss types in comparison with each other do not offer enough support to overall understanding of the passage, but significantly aid in learning target idiom items.
In the mix gloss group, where students got a text gloss along with the picture, they did not have to interpret what the picture meant and most of them read aloud the definition given. In other words, most participants took advantage of combination gloss group. The appearance of both text and picture seemed to have a cognitive impact on the participants' idiom learning and reading comprehension. However, it eventually only had a significant effect on idiom learning, as shown by the quantitative results of the present study.
These cases would help explaining differences between the mix gloss group and the picture gloss group, since it seemed that being able to access some pictures was not very helpful for the participants. Some pictures were less explicit than definition and somehow open to interpretation, and some of the participants found it harder to get a suitable meaning for the picture accessed in the gloss. Nevertheless, if we accepted this interpretation of the results, we would still need to explain why participants in the mix gloss group significantly outscored the participants in the text gloss group. Therefore, the findings related to the fourth research question seemed reasonable that reading the production of target idioms, picture gloss group insignificantly outperformed text gloss group. But, mix gloss group significantly outperformed text only and picture only gloss groups in idiom learning. This finding indicates that the pictures of the words were more beneficial for learning of target idiom than their definitions, but pictures only are not as comprehensible as combination of pictures and definitions since as mentioned above, some pictures are less explicit than definitions and somehow open to interpretation. These final results are consistent whit the findings of several studies that have found combination glosses more beneficial for incidental vocabulary learning (Al-Seghayer, 2001 ; Kost et al., 1999; Plass et al., 1998) .
Conclusion
The findings of the present study demonstrate first that all multimedia gloss groups comprehend online computerized L2 texts significantly better than the control group. Second, Multimedia gloss groups learn the target idioms better than the control group in the production of the target idiom items. Third, regarding reading comprehension, the combination gloss group insignificantly comprehends an online computerized L2 text better than all other gloss groups. Finally, regarding idiom learning, the combination gloss group significantly outperforms the other two gloss groups.
The results of this study also reflect the fact that utilizing computers and multimedia glosses can be influential in language teaching un general, and online computerized L2 text comprehension as well as idiom learning in particular.
To conclude, unlike traditional idiom teaching in which learners are exposed to scarce authentic learning material as well as monotonous idiom learning method, the integration of CALL to idiom learning and reading comprehension can become a dynamic learning process in which ample learning materials from multiple sources, both textual and pictorial, are adopted, and varied learning modes which combines classroom learning with online learning are realized.
